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PROBLEM TO BE SOLVED: To easily adjust white 
balance and to enhance the quality of a video by 
obtaining suoh constitution that the white balance can 
be adjusted without projecting a picture on a screen. 
SOLUTION: In a projection type display device using a 
digital micro-mirror device 3. light reflected in a first 
direction out of the light reflected from the micro-mirror 
device 3 is projected toward the screen 5 so as to 
display the picture and the light reflected in a second 
direction is received by a photosensor 16 so as to 
measure light Information. Then, the level of a video 
signal is controlled by utilizing the measured light 
information so as to adjust the white balance. Thus, the 
light reflected on a part other than the screen 5 is 
measured and it can be utilized for adjusting the white 
balance. Besides, the white balance can be adjusted by 
making the screen 5 totally black. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The source of the white light, and the color wheel which inputs the light from said source of 
the white light, and outputs two or more primary lights continuously one by one, By having two or more 
mirror elements by which the light from said color wheel is irradiated, answering a video signal and 
controlling the inclination condition of each mirror element The digital micro mirror device which 
reflects said irradiated light in the 1st or 2nd direction, The delivery system for projecting the light 
reflected in said 1st direction on a screen, and displaying an image, The projection mold display 
characterized by providing a measurement means to receive the light reflected in said 2nd direction, and 
to measure the optical information which received light, and a white balance adjustment means to 
control the level of said video signal according to the optical information level measured by said 
measurement means. 

[Claim 2] Said white balance adjustment means is a projection mold display according to claim 1 
characterized by controlling the level of said video signal based on the optical information measured 
with said measurement means at this time while making each mirror element of said digital micro mirror 
device into the OFF state and displaying the image of all black on said screen. 

[Claim 3] Said measurement means is a projection mold display according to claim 1 characterized by 
including a photosensor. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . 

[Field of the Invention] This invention relates to the reflective mold projection device constituted using 

the digital micro mirror device (it is DMD:Digital Micromirror Device and DMD is called hereafter) 

component, especially, detects this reflected light information from DMD, and relates to the projection 

mold display which can perform white balance adjustment of a projection image based on this detection 

result. 

[0002] ■ 

[Description of the Prior Art] Conventionally, in the projection mold display, the improvement in 

efficiency for light utilization from the light source and high resolution-ization are desired. It is possible 

by raising efficiency for light utilization and attaining high resolution-ization to copy out a clearer and 

bright image. . 

[0003] In order to satisfy such a demand, in the projection mold display, amelioration of light 

equipment, amelioration of a light valve component, or amelioration of a drive circuit etc. is made 

conventionally. Since direct high resolution-ization is influenced greatly, especially amelioration of a 

light valve component is important. 

[0004] In recent years, on the projection mold display, it changes into the liquid crystal projection mold 
method with which liquid crystal was used as a light valve component, and the digital control system of 
the DLP (Digital Light Processing) method using the ultraprecise electronic parts DMD as a light valve 
component replaced with liquid crystal is going to be adopted. 

[0005] As shown in drawing 3 , only, on the semiconductor device in a 17mmxl3mm small rectangle, 
the above-mentioned DMD component which is the key device of this DLP method covers with detailed 
about 800,000 mirrors element 3a (it is hereafter described as a mirror briefly), and forms it in the shape 
of one panel. Although each detailed mirror 3a on semiconductor devices, such as silicon, does not carry 
out illustration, it is attached in one or more hinges laid in the stanchion, and it is equipped with leaning 
about **10 degrees, respectively possible. That is, when one mirror corresponds to one pixel, for 
example, it inclines to +10 degrees, and it is made for the light from the light source to reflect in a 
projector lens and it inclines to -10 degrees, it is possible to make it act so that the reflected light may 
not go into a projector lens, therefore, since mirror each changes whenever [ tilt-angle ], and has become 
the structure which performs ON/OFF of the light emitted from the light source and color gradation can 
be controlled by digital ones called ON/OFF, it is possible to constitute as a projector which can obtain a 
clear image without color nonuniformity. . 
[0006] The fundamental operating state of such a DMD component is shown in drawing 4 . The digital 
electrical signal for driving this is supplied to mirror 3a of the DMD component 3. When this digital 
signal is high level (HI is called hereafter), mirror 3a will be in the condition (ON state) which shows 
with a wavy line, and in the case of a low level (LO is called hereafter), drive control of the inclination 
is conversely carried out so that it may be in the condition (OFF state) which shows as a continuous line. 
Therefore, when a digital electrical signal is HI, it will reflect in the direction of B, and the exposure 
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light irradiated from the light source 1 shown all over drawing will be conversely reflected in the 
direction of A at the time of LO. 

[0007] The outline configuration of the conventional veneer type projector constituted by drawing 5 
using the DMD component which has the above-mentioned optical property is shown. 
[0008] The veneer type projector shown in drawing 5 mainly consists of the light source 1, a color wheel 
2, the DMD component 3, a projector lens 4, a screen 5, and optical collection object 6 grade. In 
addition, optical-system lenses, such as a condensing lens for giving square light, may be prepared and 
constituted to this DMD component 3 between said color wheels 2 and DMD components 3. 
[0009] In the projector of the above-mentioned configuration, the light from the light source 1 penetrates 
color filter 2b of a color wheel 2, and is irradiated on the DMD component 3. This DMD component 3 
will lean mirror 3a of each eel according to a video signal, and the light from the light source will reflect 
it in the direction of two kinds like the above with the inclination of this mirror 3a. That is, when it is 
projected on the reflected light of mirror 3a through a projector lens 4 to a screen 5 when the digital 
electrical signal inputted into the DMD component 3 is HI, and a digital electrical signal is LO 
conversely, it reflects in the direction of the optical collection object 6, and it is not projected on it by 
the screen 5. 

[0010] the digital electrical signal which controls this DMD component 3 — periodic ~ HI/LO — 
changing — ** — it is a signal [ like ] and it is possible by controlling the duty ratio of this digital 
electrical signal to control the brightness of the image on which it is projected on a screen 5. That is, the 
image on which it is projected on a screen 5 becomes bright, so that the time amount of HI is long. 
[001 1] Moreover, since it is only only controlling reflection of light with the DMD component 3 used 
for the veneer type projector of the above-mentioned configuration, it is impossible to express a color. 
Then, what is called the color wheel 2 as shown all over drawing is used. 

[0012] A color wheel 2 attaches filter 2b of RGB each color in a disk. The color of the light which 
illuminates the DMD component 3 changes to R, G, B, and sequence by installing this on an optical path 
and carrying out ultra high-speed rotation by motor 2a fixed to revolve. That is, the role which divides 
the white light from the light source 1 into three colors, R, G, and B, in time is played by carrying out 
ultra high-speed rotation of the color wheel 2. 

[0013] therefore, the light which color filter 2a is penetrated and is irradiated by the DMD component 3 
— as for a certain time amount, as for a certain time amount, only G serves as [ a certain time amount / 
R ] light of only B. that is, when the light of R has hit on the DMD component 3 When the inclination of 
mirror 3a of the DMD component 3 is controlled with the video signal of R and the light of G has hit If 
the inclination of mirror 3a of the DMD component 3 is controlled with the video signal of B when the 
inclination of mirror 3a of the DMD component 3 is controlled with the video signal of G and the light 
of B has hit, on a screen 5, it will become possible to express the projection image of a color. Thus, 
although RGB will be displayed in order, since a projection image changes quickly enough, a color will 
be mixed and will be perceived. 

[0014] By the way, in order to project the projection image more vividly in such a projection mold 
indicating equipment of a DLP method, white balance adjustment is important. 

[0015] Usually, in the above-mentioned configuration, dispersion may produce the white balance on a 
screen 5 with the white purity of the light source 1, the reflection property of a mirror, and the property 
of a projector lens 4 and the property of a screen 5. In this case, the rate that a property with a projector 
lens 4 or a screen 5 occupies among these dispersion factors is low, and its factor by the optical-system 
path before carrying out incidence of most to a projector lens 4 is dominant. Therefore, in the optical 
path before dominant projector lens incidence, a means with which this dispersion is prevented and the 
stable white balance is obtained is desired. [0016] however, in systems, such as a multiscreen display 
which consisted of two or more projectors, for example In order to carry out white balance adjustment, 
the fixture for white balance measurement must be arranged to each projector. Moreover, as a result, 
since the white balance adjustment approach using the fixture for this white balance measurement is 
adopted, after installing a system The white balance needed to be adjusted looking at the image which it 
projected on the screen, and there was a trouble of being very troublesome. 
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Problem(s) to be Solved by the Invention] Although white balance adjustment is performed in order to 
^T^^ojection image with the projection mold indicating ^^usu* Ac c^^«»l 
DMD component like the above In systems, such as a multiscreen display which consisted of two or 
S^SSST^SciaUy In order to carry out white balance adjustment, the ^.^.^^ 
meSumnent musfbe arranged to each projector. Moreover, as a result, ^^^J^^ a 
adjustment approach using the fixture for this white balance measurement is adopted, after installing a 
system^ ?he white balance needed to be adjusted looking at the image which it projected on the screen, 
anH there was a trouble of being very troublesome. 

mOlT^en Mention canperform white balance adjustment easily by it not having been made in 
view of the above-mentioned trouble, and not projecting an image on a screen, bu ^considering ; ** a the 
configuration in which white balance adjustment is possible, and aims at offer of the projection mold 
display which can raise image grace. 

Kb for Solving the Problem] The color wheel which this invention inputs the light from the source 
of the white light, and said source of the white light, and outputs two or more primary lights 
continuously one by one, By having two or more mirror elements by which the light from said color 
SSSJ answering a video signal and controlling the inclination condition of each mirror 
dement ThfdSa micro mirror device which reflects said irradiated light ,n the 1st or 2nd direction 
Tte ddWe£ system for projecting the light reflected in said 1 st direction on a screen, and displaying an 
Sage! Se projection mold display characterized by providing a measurement 
Reflected in said 2nd direction, and to measure the optical information which nca^ and a 
white balance adjustment means to control the level of said video signal according to the optical 
information level measured by said measurement means. . „ M 

S According to this invention, the light reflected in addition to a screen can be me^ed, and it can 
use for adjustment of a white balance, and said screen is changed into the condition of all black, and 
adjustment of a white balance is possible. 

[Embodiment of the Invention] The gestalt of implementation of invention is explained with reference to 
Tawmg. Drawing 1 is the block diagram in which showing the gestalt of 1 operat of the pro jection 
mold display of this invention, and showing the configuration of this equipment In addition the 
equipment shown in drawing 1 attaches the same sign about the same component as the equipment 

SSS ?ht?SStion mold display of this invention mainly consists of the light source 1 , a color wheel 
2 the DMD Component 3, a projector lens 4, a screen 5, and photosensor 16 grade as shown in drawing 
< ad^tion, optical-system lenses, such as a condensing lens for giving ^square light, may be prepared 
and constituted to this DMD component 3 between said color wheels 2 and DMD components 3. 
SSS^KSector of the above-mentioned configuration, the light from the hght source 1 penetrates 
color fiUer 2b of i color wheel 2, and is irradiated on the DMD component 3. This DMD component 3 
Sean mirror 3a of each eel according to a video signal, and the light from the light source wil reflect 
h in the direction of two kinds, as the conventional technique explained with the inclination of this 
m£or 3a That is, when it is projected on the reflected light of mirror 3a through a, projector lens 4 to a 
Tcreen 5 when the digital electrical signal inputted into the DMD component 3 is HI »d a digite 
electrical signal is LO conversely, it reflects in the direction of a photosensor 16, and it is not projected 

on it by the screen 5. . umr , 
r00241 1 the digital electrical signal which controls this DMD component 3 - penodic - Hl/LU - 
Sang ng - - it is a signal [ like ] and it is possible by controlling the duty ratio of this digital 
electrical signal to control the brightness of the image on which it is projected on a screen 5 ^Tha is, the 
image on which it is projected on a screen 5 becomes bright, so that the time amount of HI is long. 
0025] Moreover, since it is only only controlling reflection of light with the DMD component 3 used 
for the veneer type projector of me above-mentioned configuration, it is impossible to express a color. 
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Then, what is called the color wheel 2 as shown all over drawing is used. 

[0026] A color wheel 2 attaches filter 2b of RGB each color in a disk. The color of the light which 
illuminates the DMD component 3 changes to R, G, B, and sequence by installing this on an optical path 
and carrying out ultra high-speed rotation by motor 2a fixed to revolve. That is, the role which divides 
the white light from the light source 1 into three colors, R, G, and B, in time is played by carrying out 
ultra high-speed rotation of the color wheel 2. 

[0027] therefore, the light which color filter 2a is penetrated and is irradiated by the DMD component 3 
— as for a certain time amount, as for a certain time amount, only G serves as [ a certain time amount / 
R ] light of only B. that is, when the light of R has hit on the DMD component 3 When the inclination of 
mirror 3a of the DMD component 3 is controlled with the video signal of R and the light of G has hit If 
the inclination of mirror 3a of the DMD component 3 is controlled with the video signal of B when the 
inclination of mirror 3a of the DMD component 3 is controlled with the video signal of G and the light 
of B has hit, on a screen 5, it will become possible to express the projection image of a color. Thus, 
although RGB will be displayed in order, since a projection image changes quickly enough, a color will 
be mixed and will be perceived. 

[0028] By the way, with the gestalt of this operation, in order to perform easily white balance 
adjustment in a projection mold indicating equipment, it replaces with the conventional optical 
collection object 6 (refer to drawing 5 ), and the photosensor 16 as a white balance measurement means 
is formed in the same location. That is, although it is projected on the reflected light of mirror 3a 
through a projector lens 4 to a screen 5 in the projection mold indicating equipment constituted using the 
DMD component 3 when the digital electrical signal inputted into the DMD component 3, for example 
is HI Conversely, when a digital electrical signal is LO, he is trying for the above-mentioned 
photosensor 16 to detect optical information required for white balance adjustment by using 
fundamental actuation of the DMD component 3 that it will be reflected in the direction of a photosensor 
16. 

[0029] Furthermore, the principle of operation in the gestalt of this operation is explained to a detail 
using drawing 2 . [0030] Drawing 2 is for explaining the fundamental reflection property of the DMD 
component 3, drawing 2 (a) shows an optical path in case mirror 3a of DMD3 is an OFF state, and 
drawing 2 (b) shows the optical path in case mirror 3a is an ON state. 

[0031] That is, drawing 2 (b) shows the case where all white signals are supplied, as an image displayed 
on a screen 5. In this case, the electrical signal of HI will be inputted, each mirror 3a of the DMD 
component 3 will be in an ON state, the light which carried out incidence to the DMD component 3 is 
altogether reflected toward a projector lens 4, and all white images are displayed on a screen 5. 
[0032] Moreover, drawing 2 (a) shows the case where all black signals are supplied, as an image 
displayed on a screen 5. In this case, the electrical signal of LO will be inputted, each mirror 3a of the 
DMD component 3 will be in an OFF state, all the light that carried out incidence to the DMD 
component 3 is reflected in a photosensor 16 side, and all black images are displayed on a screen 5. 
[0033] That is, the optical information included in a photosensor 16 and the optical information on the 
image displayed on a screen 5 are negative equivalent information mutually, and since the optical 
information on all white images will be inputted into said photosensor 16 while displaying all black 
images on the screen, if the optical information inputted into the photosensor 1 6 at this time is used for 
them, the adjustment of a white balance of them will be attained. 

[0034] Therefore, he is trying to acquire the optical information in all black images as shown in drawing 
2 (a), when mirror 3a turns off with a photosensor 16 with the gestalt of this operation. 
[0035] In the white balance equalization circuit of the gestalt of this operation, the above-mentioned 
photosensor 16 measures the reflected light when mirror 3a turns off, and is detected. Then, the 
detection light information acquired by the photosensor 16, i.e., the optical information in all black 
images, is given to the white balance control section 17 carried in the interior of this projector as shown 
in drawing 1 . [0036] The white balance control section 17 controls the signal-processing section for 
driving, the signal-processing section 3, for example, the DMD component, in this projector, to become 
the optimal white balance based on the supplied optical information. This becomes possible to perform 
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white balance adjustment of a projection image. Moreover . «^£»_£_* ___£" " 

fo^Next STS 'JESS, in the gestal, of this operation is explained «o a detaH, 
light based on an input video signal ] to the DMD component 3. 

photosensor 16 as shown in drawing 2 (a). balance control 

fcoKr^ 

formation can be used as optical information requtred to carry on, 
m^^dfteigS^ocesaing section 

contributes to simplification of white balance adjustment greatly by things. 

means may be arranged and formed in the same location. 

[Effect of the Invention] As mentioned above, as explained, white balance 

that image grace can be raised is acquired. 
[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 3, 



3a 




[Drawing 2] 
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[Drawing 51 




[Translation done.] 
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